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ABSTRACT 

The 1988 Chign i  k Management Area salmon ca t ch  t o t a l e d  an es t imated  4,437,832 f i s h  
c o n s i s t i n g  o f  795,841 sockeye Oncorhynchus nerka, 2,997,159 p i n k  0. gorbuscha, 
370,410 coho 0. k i s u t c h ,  267,126 chum 0. ke ta ,  and 7,296 ch inook 0.  tshawytscha 
salmon. The ca t ch  was t w i c e  t h e  1978-87 average and 82% above t h e  1987 l e v e l .  
The h i g h e s t  catches occur red  i n  t h e  Western D i s t r i c t ,  w i t h  excep t i on  o f  t h e  
sockeye and ch inook catches which were t h e  h i ghes t  i n  t h e  Ch ign i k  Bay D i s t r i c t .  
I n  t h e  i n t e r c e p t i o n  f i s h e r i e s ,  a combined ca tch  o f  about 902,624 Ch ign i  k o r i g i n  
sockeye salmon occur red  i n  t h e  Cape Igvak  Sec t ion  o f  t h e  Kodiak Management Area 
and t h e  Stepovak, Balboa Bay, Beaver Bay Sect ions o f  t h e  Alaska Peninsula 
Management Area. The t o t a l  Ch ign ik  area escapement was es t imated  t o  be 679,577 
sockeye salmon, 1,657,887 p i n k  salmon, 361,738 chum salmon, and 5,426 ch inook 
salmon. T o t a l  coho escapement was n o t  est imated.  The Ch ign i k  R i v e r  system 
sockeye escapement was es t imated  t o  be 675,757 f i s h  comprised o f  62% B lack  Lake 
and 38% Ch ign i k  Lake f i s h .  The m a j o r i t y  o f  t h e  p i n k  and chum escapements 
occur red  i n  t h e  Eastern D i s t r i c t  and peak spawning occur red  i n  1 a t e  August. The 
Ch ign i k  area sockeye r u n  was es t imated  t o  be 1,578,381 f i s h  comprised o f  56% 
Chign i  k Lake s tock  and 44% B lack  Lake s tock.  About 57% o f  t h e  r u n  was harves ted  
by commercial f i s h e r i e s .  The p i n k  r u n  t o t a l e d  an es t imated  4,655,046 f i s h  and 
t h e  chum r u n  was 628,894 f i s h .  The harves t  on these  runs  was 65% and 42%, 
r e s p e c t i v e l y .  The Ch ign i k  R i ve r  ch inook r u n  was about 12,825 f i s h  of which 57% 
was harvested.  The Ch ing ik  area sockeye r u n  was predominate ly  age-2.3 f i s h .  
Coho salmon i n  t h e  Ch ign ik  Bay D i s t r i c t  were predominate ly  age 2.1.  

KEY WORDS: P a c i f i c  salmon, Chign i  k R iver ,  B lack  Lake, age, escapement, catch,  
run .  



INTRODUCTION 

The Ch ign i k  Management Area (CMA) encompasses t h e  waters  o f  t h e  No r th  P a c i f i c  
Ocean between K i l o k a k  Rocks and Kupreanof P o i n t  on t h e  Alaska Pen insu la  (F i gu re  
1 ) .  The area i nc l udes  approx imate ly  300 km o f  con t iguous  c o a s t l i n e  and 90 
des igna ted  anadromous f i s h  streams. A l l  f i v e  P a c i f i c  salmon spec ies spawn and 
c o n t r i b u t e  t o  t h e  commercial purse se ine  f i s h e r i e s  t he re .  L i s t e d  i n  o rde r  o f  
average abundance t h e y  a re  t h e  sockeye salmon Oncorhynchus nerka,  p i n k  salmon 0. 
gorbuscha, chum salmon 0. ke ta ,  coho salmon 0. k i s u t c h ,  and ch inook  salmon 0. 
t shawytscha . 
The CMA i s  d i v i d e d  i n t o  f i v e  f i s h i n g  d i s t r i c t s :  t h e  Eastern,  Cen t ra l ,  Chign i  k  
Bay, Western, and P e r r y v i l l e  D i s t r i c t s  (F i gu re  2) .  W i t h i n  t h e  CMA, commercial 
salmon f i s h i n g  i s  l i m i t e d  t o  purse se in i ng .  Most f i s h i n g  e f f o r t s  t a r g e t  on t h e  
sockeye salmon r e t u r n i n g  t o  t h e  Ch ign i k  R i v e r  system, and t h e  p r i n c i p a l  e f f o r t  
occurs  i n  Ch ign i k  Lagoon w i t h i n  t h e  Ch ign i k  Bay D i s t r i c t .  The Ch ign i k  Bay and 
Cent ra l  D i s t r i c t s  a re  bo th  g e n e r a l l y  managed c o n c u r r e n t l y  f o r  t h e  two Ch ign i k  
R i v e r  system sockeye runs :  t h e  B lack  Lake r u n  and t h e  Ch ign i  k  Lake run .  The 
B lack  Lake r u n  i s  ma in l y  d u r i n g  June and t h e  escapement goal  i s  400,000 f i s h .  
The Ch ign i  k  Lake r u n  occurs  ma in l y  d u r i n g  J u l y  and t h e  escapement goal  i s  250,000 
f i s h .  Both runs  a re  i n t e r c e p t e d  i n  f i s h e r i e s  o u t s i d e  t h e  CMA i n  t h e  Kodiak and 
Alaska Pen insu la  Management Areas. The Alaska Board o f  F i s h e r i e s  approved 
management p l ans  p e r m i t  an annual 15.0% c a t c h  o f  t h e  Ch ign i k  R i v e r  sockeye run ,  
l e s s  t h e  escapement th rough  25 J u l y ,  t o  be caught i n  t h e  Cape I gvak  Sec t i on  o f  
t h e  Kodiak Management Area. Another 6.0% o f  t h e  Ch ign i  k  R i v e r  sockeye run ,  1  ess 
t h e  escapement th rough  25 J u l y ,  may be caught i n  t h e  East Stepovak and West 
Stepovak, Balboa Bay, and Beaver Bay Sec t ions  o f  t h e  A laska Pen insu la  Management 
Area (ADF&G 1988). 

Targeted p i n k  and chum f i s h e r i e s  occur  i n  t h e  P e r r y v i l l e ,  Western, and Eastern 
D i s t r i c t s  o f  t h e  CMA. A l l  90 des igna ted  anadromous f i s h  streams i n  t h e  
management area a re  spawning areas f o r  one o r  bo th  o f  these  spec ies.  A1 though 
ch inook  salmon a re  t y p i c a l l y  caught i n  every  d i s t r i c t ,  most o f  t h e  ca t ch  occurs  
d u r i n g  t h e  Chign i  k  Bay D i s t r i c t  sockeye f i s h e r y .  Coho salmon a re  caught i n  every  
d i s t r i c t ,  g e n e r a l l y  i n c i d e n t a l  t o  o t h e r  spec ies.  From l a t e  August th rough  
September coho salmon a re  managed c u r r e n t l y  w i t h  sockeye salmon i n  t h e  Ch ign i k  
Bay D i s t r i c t .  The Ch ign i k  R i v e r  system i s  t h e  p r ima ry  p r o d u c t i o n  area f o r  coho 
and ch inook  salmon. 

Salmon escapement m o n i t o r i n g  i s  an i n t e g r a l  component o f  t h e  CMA f i s h e r i e s  
management program. Ch ign i k  R i ve r  sockeye and ch inook  escapements a re  counted 
th rough  a w e i r  l o c a t e d  4 km above Chign i  k  Lagoon. P ink  and chum escapements a re  
counted by a e r i  a1 surveys. Coho escapements a re  n o t  spec i  f i c a l  l y  mon i to red  
because o f  t h e i r  l a t e  t i m i n g  and budget r e s t r i c t i o n s .  

Th i s  r e p o r t  summarizes t h e  a v a i l a b l e  commerci a1 catch,  escapement, age, sex, and 
s i z e  da ta  f o r  t h e  CMA 1988 season. The r e p o r t  i s  i n tended  as a  da ta  base 
document, and t h e r e f o r e  i n t e r p r e t a t i o n  and d i scuss ion  o f  t h e  da ta  a re  l i m i t e d .  
Th i s  i n f o r m a t i o n  w i l l  p r o v i d e  a bas i s  f o r  a n a l y s i s  o f  t h e  Ch ign i k  salmon 
resources which i nc l udes  e v a l u a t i o n  o f  escapement goa ls ,  f o r e c a s t i n g  f u t u r e  r u n  
s izes ,  and management techniques.  



METHODS 

Catch Est imat ion  

Commercial salmon catches in numbers and pounds of fish were compiled by Division 
of Commercial Fisheries staff of the A1 aska Department of Fish and Game (ADF&G). 
These catch statistics were generated from sale receipts given to fishermen by 
buyers at the time of delivery. Because of the volume of sale receipt 
information entered, the data should be considered accurate but not precise. 

Escapement Enumeration 

Sockeye and chinook escapements into the Chignik River were counted through a 
weir located on the river 4 km above Chignik Lagoon. The weir was operational 
from 27 May through 9 August. During the daylight hours set 10-min counts were 
made each hour through open weir gates. Each count was expanded into an hourly 
estimate to determine total daily escapement. During non-daylight period the 
weir was closed with the exception of a gate which was periodically opened to 
permit boat passage. When the boat gate was open total counts were made, and 
these counts were included in the total daily escapement estimate. Chinook 
salmon smaller than about 650 mm (tip-of-snout to fork-of-tail ) were counted 
through the weir as sockeye salmon due to their size similarity. The number of 
small chinook salmon was estimated by the proportion of small and large fish in 
the combined length frequency sample from the catch and escapement. The chinook 
escapement occurring after the weir was removed on 9 August was estimated by the 
decline in escapement rate during the last 2 weeks the weir was operated. The 
post-weir sockeye escapement number was taken from a procedure used by Thompson 
and Fox (1989) involving a time series analysis of catch and escapement data. 

Pink and chum escapements into 82 streams were periodically counted by aerial 
surveys conducted from early July through early September. For each stream a 
spawner abundance curve was developed using a computer modeling program. Total 
escapement was then determined from the area under each curve using an assumed 
15-d average stream life for both species (Cousens et al. 1982; Johnson and 
Barrett 1988). However, peak counts were used for the escapement estimate when 
the peak count exceeded the estimate obtained by the area under the curve method. 

Coho escapement counts were made incidental to aerial counting of pink and chum 
escapements. Because the counts were incomplete, the coho escapement was not 
estimated. 

Catch and Escapement Samp7ing 

Each fish sampled was measured to the nearest millimeter for mid-eye to fork-of- 
tail 1 ength, a scale was taken, and sex was determined. A meter stick or cal iper 
with 1-mm marks was used for taking the length measurements. Sex was determined 
by morphological characteristics (snout and abdomen). Age was determined from 
scales collected from the left side of the fish approximately two rows above the 



l a t t e r a l  l i n e  i n  an a rea  crossed by a  diagonal from t h e  p o s t e r i o r  i n s e r t i o n  of 
t h e  dorsa l  f i n  t o  t h e  a n t e r i o r  i n s e r t i o n  of t h e  anal f i n  (INPFC 1963).  One s c a l e  
was taken from each sockeye salmon and two s c a l e s  from each chinook and coho 
salmon sampled. The s c a l e s  were mounted on gum ca rds  and l a t e r  impressed in  
c e l l  ul ose a c e t a t e  using a  heated hydraul i c  p re s s  ( C l u t t e r  and Whi t s e l  1956).  A 
s tandard microfiche viewer was used t o  read t h e  s c a l e s  f o r  age. 

The European no ta t ion  (Koo 1962) was used t o  r e p o r t  f i s h  age. In t h i s  no ta t ion  
t h e  f i r s t  d i g i t  preceded by t h e  decimal r e f e r s  t o  t h e  number of f reshwater  
annu l i ,  while  t h e  second d i g i t  fol lowing t h e  decimal i s  t h e  number of marine 
annu l i .  Total age i s  t h e  sum of t h e  two numbers p lus  one t o  account f o r  time of 
egg incubat ion .  Sca le  reader  accuracy was not t e s t e d ,  but i t  was assumed t h a t  
an experienced readers  would be 90% o r  more accu ra t e .  

Most of t h e  information within t h i s  r epo r t  was s t r a t i f i e d  temporal ly  by 
s t a t i s t i c a l  week. A s t a t i s t i c a l  week i s  a  7-d period s t a r t i n g  a t  0000 hours 
Sunday and ending a t  2400 hours Saturday. Each s t a t i s t i c a l  week i s  s e q u e n t i a l l y  
numbered beginning with t h e  f i r s t  Sunday in  January. A 1  i s t  of s t a t i s t i c a l  weeks 
with t h e  corresponding ca lendar  d a t e s  i s  presented in  Appendix A .  

Age, l eng th ,  and sex (ALS) d a t a  f o r  sockeye salmon were c o l l e c t e d  weekly from t h e  
Chignik Bay D i s t r i c t  ca t ch .  A sample goal of 600 f i s h  was chosen t o  provide a  
simultaneous e s t ima te  of t h e  major age c l a s s e s  wi th in  5 percentage p o i n t s  95% of 
t h e  time (Thompson 1987).  

The ALS sockeye ca tch  sampling was conducted onboard t ende r s  t ak ing  ca tch  
d e l i v e r i e s  i n  t h e  lagoon. Each weekly sample was obtained from t h e  f i r s t  two t o  
t h r e e  s e i n e  boats  which happened t o  be making a  d e l i v e r y  when t h e  sampling crew 
was in  t h e  1 agoon. Because t h e  s e i n e  d e l i v e r i e s  were unsorted f i s h ,  t ende r s  were 
not d i sc r imina t ing  between boats  opera t ing  in  d i f f e r e n t  a r eas  of t h e  lagoon, and 
1 i  kewise, t h e  sampling crew was not t a r g e t i n g  any p a r t i c u l a r  group, each ALS 
sample was assumed t o  be r ep re sen ta t ive  of t h e  catch f o r  t h e  sample d a t e .  

About 480 coho salmon were sampled f o r  ALS da ta  from Chignik Bay D i s t r i c t  ca tch  
near t h e  peak of t h e  f i s h e r y .  ALS d a t a  were c o l l e c t e d  from 40 chinook salmon in 
t h e  Chignik Bay D i s t r i c t  catch and from 60 chinook salmon caught i n  t h e  Chignik 
River by s p o r t  fishermen. Because of 1  imited f i e l d  s t a f f  an ALS sample s i z e  goal 
was not  s e t  f o r  coho and chinook salmon. 

Two beach s e i n e s  15.2m and 30.5m in  length  were used t o  sample t h e  sockeye 
escapement a t  t h e  o u t l e t  of Black Lake. The sample goal was 2,000 f i s h ,  which 
i s  t h e  l eve l  considered necessary t o  provide 200 o r  more age-2.3 s c a l e s  f o r  a  
s tock  sepa ra t ion  model (Thompson and Fox 1989). 

The Black Lake and Chignik Lake sockeye run ,  ca t ch ,  and escapement numbers c i t e d  
in  t h i s  r e p o r t  were taken from Thompson and Fox (1989) and a r e  based on s c a l e  
p a t t e r n  a n a l y s i s  (SPA). The s tandards  used in  t h e i r  SPA models were from e a r l y  
run escapement sampled a t  t h e  o u t l e t  of Black Lake and from t h e  Chignik Bay 
D i s t r i c t  catch sampled a f t e r  25 J u l y  which followed t h e  assumption t h a t  t h e  pos t -  
25 J u l y  ca tch  was a l l  l a t e - r u n  f i s h  t o  Chignik Lake (Conrad 1984). Af t e r  t h e  
s c a l e s  were d i g i t i z e d  a  model was developed from t h e  s tandards .  The model was 
then used t o  e s t ima te  t h e  s tock  composition of t h e  Chignik Bay D i s t r i c t  ca tch  
samples. Next, t h e  ca tch  and escapement d a t a  were ad jus ted  t o  t h e  migrat ion time 



i n  t h e  Ch ign i  k  Bay D i s t r i c t .  The m i g r a t i o n  t imes  used were: 5  d  Cape I gvak  and 
Stepovak, Balboa, and Beaver Bays; 3  d  P e r r y v i l l e  and Eastern,  e x c l u d i n g  t h e  
Aniakchak S t a t i s t i c a l  Area; 1 d f o r  t h e  Western D i s t r i c t  and t h e  Aniakchak 
S t a t i s t i c a l  Area; 1 d f o r  t h e  Cen t ra l  D i s t r i c t ;  and -1 d f o r  t h e  Ch ign i k  R i v e r  
w e i r .  The f i n a l  s t ep  was ass i gn ing  t h e  d a i l y  r u n  t o t a l s  based on t h e  s tock  
compos i t i on  es t imates  o f  t h e  ca t ch  samples. The d a i l y  r u n  t o t a l s  p r i o r  t o  t h e  
f i r s t  sample were assigned t h e  s tock  composi t ion es t ima te  o f  t h e  f i r s t  ca t ch  
sample. The d a i l y  r u n  t o t a l s  c o i n c i d i n g  t o  t h e  sample days were ass igned t h e  
r e s p e c t i v e  va lues o f  those samples, and t h e  d a i l y  r u n  t o t a l s  between sampl ing 
days were ass igned i n t e r p o l a t e d  va lues  f rom t h e  known samples. The d a i l y  r u n  
t o t a l s  a f t e r  t h e  l a s t  ca t ch  sample day were g i v e n  t h e  s tock  compos i t i on  es t ima te  
o f  t h e  l a s t  ca t ch  sample. 

Data p resen ted  g r a p h i c a l l y  i n  t h i s  r e p o r t  were smoothed by t h e  von Hann 
l i n e a r / f i l t e r  method (BMDP 1981). By t h i s  method each obse rva t i on  was smoothed 
by t h e  formula:  (Po+(2(0v))+Fo)/4 where: Ov i s  t h e  observa t ion ;  Po i s  t h e  
p reced ing  observa t ion ;  and Fo i s  t h e  f o l l o w i n g  obse rva t i on .  Mean l e n g t h s  were 
computed f rom an unweighted composite o f  t h e  samples c o l l e c t e d  f rom each area, 
and sex composi t ions were computed by  week f o r  each sampled area. 

RESULTS 

A t o t a l  o f  4,437,832 salmon were caught i n  t h e  CMA i n  1988 (Table  1 ) .  P i nk  
salmon predominated (68%) t h e  catch,  f o l l o w e d  by  sockeye (18%), coho (8%), chum 
(6%),  and ch inook  salmon (< I%) .  Most o f  t h e  salmon were caught i n  t h e  Western 
(35%), Eas te rn  (25%), and Cent ra l  (17%) D i s t r i c t s .  The 1988 salmon ha rves t  was 
t w i c e  t h e  20-year (1978-1987) average and 82% h i g h e r  t han  t h e  1987 catch.  
Catches o f  a l l  spec ies i n  1988 were w e l l  above t h e  1987 ca t ch  l e v e l s ,  except  
sockeye salmon which was w e l l  below t h e  1987 ca tch .  

I n  1988 a l l  102 salmon l i m i t e d  e n t r y  p e r m i t s  a v a i l a b l e  f o r  t h e  CMA were used. 
There were 3,895 l and ings  and 54% were i n  t h e  Ch ign i k  Bay D i s t r i c t  (Table  2 ) .  
T h i r t e e n  salmon buyers purchased raw salmon caught i n  t h e  CMA (Thompson and Fox 
1989) . 

Chinook Salmon 

The 1988 ch inook ca t ch  was 7,296 f i s h  which i s  more than  t w i c e  t h e  1978-1987 
average (Tab le  1). The ca t ch  occur red  f rom 30 June th rough  24 August w i t h  most 
o f  t h e  f i s h  be ing  taken  i n  J u l y  (Tab le  2 ) .  The Ch ign i k  Bay D i s t r i c t  suppor ted 
59% o f  t h e  area ca tch .  The peak ca t ch  t h e r e  was on 7 J u l y .  Age-1.4 f i s h  were 
dominant (39%) i n  a  ca t ch  sample o f  33 f i s h  (Table  3 ) .  Based on f i s h  t i c k e t  
r e c e i p t s  t h e  average ch inook  we igh t  was 17.7 1b (Thompson and Fox 1989).  

The ch inook  escapement th rough  t h e  Ch ign i k  R i v e r  w e i r  was es t imated  t o  be 4,958 
l a r g e  f i s h  (>650 mm) and 818 smal l  f i s h  ( t 650  mm) f o r  a  t o t a l  o f  5,776 f i s h  which 
i s  about t h r e e  t imes  t h e  1963-1987 average (Table  4 ) .  The s p o r t  f i s h e r y  removed 



approx imate ly  201 o f  t h e  ch inook salmon from t h e  es t imated  escapement above t h e  
w e i r  ( P .  Murray, ADF&G, Kodiak, personal  communication). Approx imate ly  90% o f  
t h e  ch inook  escapement went th rough  t h e  w e i r  between 27 June and 5 August. The 
peak d a i l y  passage o f  ch inook salmon th rough  t h e  w e i r  occur red  on 9 J u l y .  

A s p o r t  f i s h e r y  sample o f  58 f i s h  was 76% age 1.4, 12% age 1.3, and 9% age 1.2 
(Tab le  5 ) .  I n  t h i s  sample t h e  male t o  female r a t i o  was 1: 1.1, and t h e  average 
f i s h  l e n g t h  was 871mm (Tab le  6 ) .  A composi te commercial ca t ch  sample f rom 
Ch ign i k  Lagoon was 39% age 1.4, 21% age 1.3, 24% age 1.2 and 15% age 1 .1  (Tab le  
3 ) .  The ch inook  s p o r t  f i s h  sample may be b iased.  A l though n o t  t es ted ,  s p o r t  
f ishermen p robab l y  t end  t o  s e l e c t  t h e  1 a rge r  and t hus  o l d e r  f i s h .  

Based on 82 CMA streams surveyed f o r  salmon escapement f rom a i r c r a f t ,  a l l  ch inook 
spawning was l i m i t e d  t o  t h e  Ch ign i k  R i ve r  system i n  1988 (Thompson and Fox 1989). 
Th i s  f i n d i n g  was 
c o n s i s t e n t  w i t h  h i s t o r i c a l  escapement survey d a t a  ( B a r r e t t  1989).  
An updated brood tab1  e f o r  t h e  Ch ign i  k R i v e r  ch inook r u n  i s  p rov i ded  i n  Table  7. 
I n  t h e  brood t a b l e  t h e  1988 r u n  age composi t ion was es t imated  u s i n g  t h e  average 
compos i t i on  o f  t h e  commercial ca t ch  and i n r i v e r  s p o r t  f i s h  sample. 

Sockeye Sa7mon 

I n  1988 a t o t a l  o f  795,841 sockeye salmon were caught i n  t h e  CMA (Table  1). I n  
t h e  i n t e r c e p t i o n  f i s h e r y  27,682 sockeye salmon were caught i n  t h e  Cape I gvak  
Sec t ion ,  and 79,101 were caught i n  t h e  East Stepovak and West Stepovak, Balboa 
Bay, and Beaver Bay Sec t ions  (Tab le  8 ) .  The combined sockeye ca t ch  f o r  t h e  CMA 
and i n t e r c e p t i o n  f i s h e r i e s  was 902,624 f i s h .  O f  these, about 30% were f rom t h e  
B lack  Lake r u n  and about 70% f rom t h e  Ch ign i k  Lake r u n  (Thompson and Fox 1989). 

W i t h i n  t h e  CMA, t h e  Ch ign i k  Bay D i s t r i c t  accounted f o r  67% o f  t h e  sockeye ca tch ,  
f o l l o w e d  by t h e  Cen t ra l  D i s t r i c t  w i t h  15%, t h e  Western D i s t r i c t  w i t h  12%, t h e  
Eastern D i s t r i c t  w i t h  3%, and t h e  P e r r y v i l l e  D i s t r i c t  w i t h  3% (Table  2 ) .  

The Ch ign i k  Bay sockeye ca t ch  was m a i n l y  age-2.3, age-2.2, and age-1.3 f i s h  
(Tab le  9 ) .  Age-1.3 f i s h  were dominate i n  s t a t i s t i c a l  weeks 24 th rough  26 (5-25 
June),  and age-2.3 f i s h  were dominate i n  s t a t i s t i c a l  weeks 27 th rough  36 (26 June 
- 3 September). The B lack  Lake component o f  t h e  ca t ch  was m o s t l y  age 2.3 
(73.8%), as was t h e  Chign i  k Lake component (69.5%; Thompson and Fox 1989). 
Ove ra l l  t h e  1988 ca t ch  was dominated by t h e  Ch ign i k  Lake s tock ,  ages 2.3, 2.2, 
and 1.3 (Tab1 e 10) .  

The average sockeye l e n g t h  i n  t h e  Ch ign i k  Bay D i s t r i c t  ca t ch  was 572 mm (Tab le  
11). Ma1 e average l e n g t h  was 576 mm, w h i l e  t h e  female average was 568 mm. Among 
t h e  age-.? f i s h ,  males averaged l a r g e r  than  t h e  females, b u t  among t h e  age-.3 
f i s h  females were 1 a rger  than  t h e  males. The male t o  female r a t i o  f o r  t h e  season 
was 1:1.4 (Tab le  11) .  



To ta l  escapement i n t o  t h e  Ch ign i k  R i v e r  system was 675,757 sockeye salmon (Tab le  
10) .  The B lack  Lake and t h e  Chign i  k Lake escapement goa l s  o f  400,000 and 250,000 
f i s h ,  r e s p e c t i v e l y ,  were s l i g h t l y  exceeded i n  1988 w i t h  t h e  B lack  Lake escapement 
a t  420,577 f i s h  and t h e  Ch ign i k  Lake escapement a t  255,180 f i s h .  

Based on peak a e r i a l  counts  t h e  non-Chign ik  R i v e r  system sockeye escapement was 
a t  l e a s t  3,100 f i s h  i n  Aniakchak R iver ,  700 f i s h  i n  P o r t  Wrangel l  Creek, 10 f i s h  
i n  Cape Prov idence Creek, and 10 f i s h  i n  unnamed stream 272-802 (Thompson and Fox 
1989) . 

A t o t a l  o f  1,937 l e g i b l e  sca les  were c o l l e c t e d  f rom t h e  escapement a t  t h e  ou t1  e t  
o f  B lack  Lake f rom 24-29 June (Table  12). The age compos i t i on  v a r i e d  between 
d a i l y  samples, i n d i c a t i n g  he te rogene i t y  i n  t h e  schooled f i s h  a t  t h e  l a k e  o u t l e t  
( ch i - squa re  t e s t ,  3 d f ,  a=0.05). I n  a composite o f  t h e  samples age-1.3 f i s h  were 
dominant (49%) f o l l o w e d  by age-2.3 f i s h  (36%). The average f i s h  l e n g t h  was 574 
mm; t h e  male t o  female r a t i o  was 1:0.7 (Tab le  13 ) .  

The 1988 combined B lack  Lake and Ch ign i k  Lake sockeye r u n  was es t ima ted  t o  be 
1,578,381 f i s h  comprised o f  44% B lack  Lake s tock  and 56% Ch ign i k  Lake s tock  
(Tab1 e 10) .  Approx imate ly  39% o f  t h e  B lack  Lake r u n  and 71% o f  t h e  Ch ign i  k Lake 
r u n  was taken  i n  t h e  commercial catch.  For  bo th  r uns  combined t h e  ca t ch  r a t e  was 
57%. 

Pink Salmon 

The 1988 CMA p i n k  ca t ch  was 2,997,159 f i s h ,  which i s  t h e  l a r g e s t  ca t ch  o f  r e c e n t  
r e c o r d  (Tab le  1 ) .  The m a j o r i t y  o f  t h e  ca t ch  occur red  i n  t h e  Eastern (34%) and 
Western (38%) D i s t r i c t s .  I n  bo th  d i s t r i c t s  t h e  peak p e r i o d  was i n  s t a t i s t i c a l  
week 32 (31  J u l y - 6  August) .  

The es t imated  t o t a l  p i n k  escapement f o r  t h e  82 mon i to red  streams was an 1,657,887 
f i s h ,  more t han  t w i c e  t h e  management goal  o f  700,000 (Probasco e t  a1 . 1987) 
(Tab le  14) .  Most o f  t h e  escapement was i n  t h e  Eastern D i s t r i c t  (61%). The peak 
o f  t h e  escapement was i n  l a t e  August (Thompson and Fox 1989). 

The CMA p i n k  r u n  was 4,655,046 f i s h  w i t h  65% as ca t ch  and 35% as escapement 
(Tables 2 and 14) .  Eastern D i s t r i c t  p i n k  salmon dominated t h e  r u n  w i t h  43% o f  
t h e  f i s h .  

Chum Salmon 

The 1988 CMA chum ca t ch  was 267,126 f i s h  which i s  36% above t h e  1960-87 average 
and about t w i c e  t h e  1987 l e v e l  (Table  1). The Western and Eastern D i s t r i c t s  had 
t h e  h i g h e s t  catches a t  102,081 f i s h  and 77,511 f i s h ,  r e s p e c t i v e l y  (Table  2 ) .  

CMA escapement was an es t imated  361,738 f i s h .  The Eastern D i s t r i c t  accounted f o r  
about 61% o f  t h e  CMA chum escapement (Table  14).  Based on a e r i a l  survey counts,  
t h e  CMA escapement peak occur red  i n  l a t e  August (Thompson and Fox 1989).  



The CMA chum r u n  was 628,864 f i s h  w i t h  42% ca tch  and 58% escapement (Tables 2  and 
14 ) .  The Eastern D i s t r i c t  had n e a r l y  h a l f  (48%) o f  t h e  r un .  

Coho Sa7mon 

The CMA coho ca t ch  was 370,410 f i s h  which i s  t h e  h i g h e s t  annual ca t ch  o f  r e c o r d  
(1960-88; Table  1 ) .  The b u l k  (56%) o f  t h e  ca t ch  occur red  i n  t h e  Western D i s t r i c t  
(Table  2 ) .  Catches peaked t h e r e  i n  s t a t i s t i c a l  week 30 (17-23 J u l y )  and i n  
s t a t i s t i c a l  week 32 (31  J u l y - 6  August) .  I n  t h e  Ch ign i k  Bay D i s t r i c t  where about 
25% o f  t h e  CMA t o t a l  coho ca t ch  occurred, t h e  coho catches peaked i n  s t a t i s t i c a l  
week 36 (28 August-03 September). 

The Ch ign i k  Bay D i s t r i c t  i s  a  t e r m i n a l  ca t ch  area f o r  coho salmon r e t u r n i n g  t o  
t h e  Ch ign i k  R i v e r  system. I f  t h e  r u n  t i m i n g  o f  t h e  Ch ign i k  R i v e r  coho salmon i s  
s i m i l a r  t o  t h e  t i m i n g  o f  o t h e r  CMA coho s tocks,  then  t h e  J u l y  Western D i s t r i c t  
coho ca t ch  i s  m a i n l y  non loca l  f i s h  (Table  2  and F igu re  3 ) .  I n  J u l y  t h e  Western 
D i s t r i c t  i s  managed f o r  t h e  l o c a l  p i n k  and chum runs ,  r e s u l t i n g  i n  t h e  coho ca t ch  
be ing  i n c i d e n t a l  t o  t h e  ha rves t  o f  these  spec ies.  

Based on a  composi te sample o f  456 ageable sca les,  t h e  Ch ign i  k Bay D i s t r i c t  ca t ch  
was 55% age 2 .1  and 44% age 1.1 (Tab le  15).  I n  t h e  sample male and female coho 
salmon bo th  averaged 598mm i n  l eng th ,  and t h e i r  r a t i o  was 1:0.6 (Table  16 ) .  

A1 though n o t  s p e c i f i c a l l y  monitored, some coho escapement was observed d u r i n g  t h e  
l a t e  August p i n k  and chum a e r i a l  surveys p a r t i c u l a r l y  i n  t h e  Eastern D i s t r i c t  
(Thompson and Fox 1989). 

DISCUSSION 

The sockeye runs  t o  B lack  and Chign i  k  Lakes a re  economica l l y  t h e  most impo r tan t  
segment o f  t h e  CMA commercial salmon f i s h e r i e s .  As such t h e y  have been t h e  focus  
of research  s t u d i e s  by t h e  U n i v e r s i t y  o f  Washington, U.S. Bureau o f  F i s h e r i e s  and 
t h e  A1 aska Department o f  F i s h  and Game. Many o f  these  s t u d i e s  have been d i r e c t e d  
towards ass i gn ing  ca t ch  and escapement t o  t h e  B lack  Lake and Ch ign i k  Lake s tocks .  
I n i t i a l l y ,  researchers  developed an average t i m e  o f  e n t r y  (ATOE) cu rve  t o  
desc r i be  t h e  e n t r y  p a t t e r n  and pe rcen t  compos i t i on  o f  each r u n  on a  d a i l y  b a s i s  
(Marshal 1  e t  a1 . 1980). Th i s  method o f  assess ing ca t ch  and escapement was 
rep laced  by SPA i n  1984 by Conrad (1984) who improved on work i n i t i a t e d  by 
Marsha l l  e t  a l .  (1980).  The SPA method i s  cons idered s u p e r i o r  t o  t h e  ATOE curve  
because i t  p rov i des  y e a r - s p e c i f i c  t ime  o f  e n t r y  curves f o r  t h e  ma jo r  age c lasses  
o f  each s tock  (Marshal l  e t  a l .  1980). The SPA es t ima te  o f  t h e  B lack  Lake 
escapement age composi t ion has been n o t i c e a b l y  d i f f e r e n t  f rom t h e  B l  ack Lake 
escapement samples o f  age composi t ion f o r  years  1986 t o  1988 (Table  17) .  Conrad 
(1984) specu la tes  t h a t  t h e  sockeye schools  a t  t h e  o u t l e t  o f  B l ack  Lake may be 
segregated by t ime  o f  a r r i v a l  and age composi t ion.  Th i s  hypo thes is  i s  f u r t h e r  
suppor ted (1 )  by 1985-88 escapement samples c o l l e c t e d  a t  t h e  o u t l e t  o f  B l ack  



Lake in which between-day age composition samples were found to be statistically 
different (Barrett 1989), and (2) by the obvious absence of the late Black Lake 
escapement component as effected by the timing of the sampling conducted there. 
Based on this information, the Black Lake escapement age composition appears to 
change with respect to time, and a single composite sample collected near the 
peak of the escapement is not representative of the entire Black Lake escapement. 
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Table 1. Chignik Management Area salmon ca tch  by spec ies ,  
1960-1988". 

YEAR CHINOOK SOCKEYE COHO PINK CHUM TOTAL 

Avg (1960-1987) 1,736 1,017,227 54,690 786,176 196,545 2,056,373 
Avg (1978-1987) 3,054 1,582,425 125,612 803,979 214,488 2,729,558 

"Catch does n o t  include Cape Igvak o r  Balboa-Stepovak ca tches .  



Table 2. Chignik Management Area commercial salmon catch and 
effort by district and statistical week, 1988. 

Date 
S t a t .  Permits Catch (Number o f  F i sh )  

O i  s t r i c t  Week Calendar Fished Landings Chinook Sockeye P ink  Chum Coho To ta l  

To ta l  96 2,112 4,331 529,540 119.794 7,013 94,292 754,970 
CENTRAL 

26 6/19-6125 1 2 0 417 0 0 0 417 
27 6/26-7102 21 47 46 15,404 443 1.830 3 17,726 
28 7/03-7109 21 4 6 86 23,997 1.003 4.604 100 29,790 
29 7110-7116 42 91  221 32.437 8.784 8.855 1,572 51,869 
30 7/17-7123 44 128 504 40,479 36,158 9,809 5,488 92,438 
31 7/24-7130 27 33 163 5,622 43,553 7.673 1.238 58,249 
32 7/31-8106 20 29 21 782 128,855 2.546 752 132,956 
33 8/07-8113 35 54 43 2.034 69.335 2.859 3.812 78,083 
34 8/14-8120 27 3 7 4 1,255 21,522 755 2,454 25,990 
35 8/21-8127 18 31  6 1,436 8,593 372 2,768 13,175 
36 8/28-9103 9 11 0 240 124 13 3,431 3,808 

Tota l  7 5 508 1,094 124,103 318,370 39.316 21,618 504,501 
EASTERN 

Tota l  
WESTERN 

28 7/03-7109 

To ta l  80 760 1,216 93,070 1,141,382 102,081 207,086 1,544,835 
PERRYVILLE 

28 7/03-7109 3 9 302 6,359 811 1,599 177 9,248 
29 7110-7116 27 3 6 64 7.025 1,328 3.272 521 12,210 
30 7/17-7123 8 12 39 3.767 12.870 5.362 11,658 33,696 
31 7/24-7130 16 24 9 2.492 33,773 4,465 10,145 50,884 
32 7131-8/06 19 7 6 30 2.255 237,627 19,874 11,763 271,549 
33 8/07-8113 21 6 1 17 1,285 107,608 5,745 6,233 120,888 
34 8/14-8120 10 15 4 246 17,230 888 750 19,118 

Tota l  4 6 233 465 23,429 411,247 41,205 41,247 517,593 

ALL DISTRICTS 102 3,895 7,296 795,841 2,997,159 267,126 370,410 4,437,832 



Table 3. Age composition of chinook salmon from the Chignik 
Bay District catch, 1988. 

Date Aqes 
Stat. 
Week Sample 1.1 1.2 1.3 1.4 A1 1 

Composite N 5 8 7 13 33 
% 15.2 24.2 21.2 39.4 100 



Table  4 .  Chinook c a t c h ,  escapement ,  and r u n  i n  number o f  f i s h  and  e x p l o i t a t i o n  r a t e s  f o r  
t h e  Chignik R i v e r  s t o c k ,  1960-1988. 

~scapement~ 
Catch Lencrth 

Sport <650 mrn >650 mm Percent 
Year Commercial Subsistence Personal" (Freshwater) Total (Weir Count) Totalc Run Harvest 

Average 
1963-1987 1,885 5 3 100 111 2,149 380 1,624 1,892 4,041 53% 



Table 4. (page 2 of 2) 

b 
a Subjective estimates by area biologist of the catch. 
Weir counts of chinook salmon do not include fish less than approximately 650 mm. 
Chinook salmon less than approximately 650 mm are counted as sockeye salmon due to the 
similarity in length. The number of chinook salmon smaller than 650 mm for 1986 
through 1988 were estimated from length frequency data. The values for the other years 
were determined from relationship of marine age and length presented by Barrett (1988)  
were essentially all chinook salmon smaller than 650 mm in the Chignik River system are 
marine age . 2  or younger. 
The sport catch has been deducted from the escapement estimates as the sport fishery 
occurs above the Chignik River weir. 



Table 5. Age composition of chinook salmon from the 
Chignik River sport fish catch, 1988. 

Sex 1.1 1.2 1.3 1.4 1.5 A1 1 

Female N 0 0 0 3 0 1 3 1 
% 0.0 0.0 0.0 96.8 3.2 100.0 

Male N 0 5 7 14 1 2 7 
% 0.0 18.5 25.9 51.9 3.7 100.0 

Combined N 0 5 7 4 4 2 5 8 
% 0.0 8.6 12.1 75.9 3.4 100.0 



Table  6 .  Mean l e n g t h  (mm) of  chinook salmon s p o r t  
caught  i n  t h e  Chignik R i v e r ,  1 9 8 8 .  

Aqe s 

Sex 1.2 1.3 1.4 1.5 A1 1 

Female 
Mean 

S E 
N 

Male 
Mean 

S E 
N 



Table  7 .  Chignik River  chinook salmon r e t u r n s  from p a r e n t  y e a r  
escapements by age,  1 9 6 6 - 1 9 8 8 .  

Aqes Return 
Total per 

Year Escap. 1.0 1.1 1.2 1.3 2.2 1.4 2.3 1.5 Return Spawner 

average 3 .8  



Table 8.  Escapement, catch by district and interception fisheries, and run numbers by week 
of Chignik Management Area sockeye salmon, 1 9 8 8 .  

Catch 
Date I n t e r c e p t i o n  Areasa 

S t a t .  Chiqnik Escapement Chiqnik Manaqement Area Districts Stepovak/  Cape Tota l  
Week Calendar  Weekly Cum. Chignik Bay C e n t r a l  Eas te rn  Western P e r r y v i l l e  T o t a l s  Beaver Igvak Catch Run 

T o t a l s  675,757 529,540 124,103 25,699 93,070 23,429 795,841 79 ,101  27,682 902,624 1,578,381 

a In the intercepetion fisheries an assumed 8 0 %  of the sockeye salmon caught are CMA fish. 
The numbers presented are the 80% levels. 
Chignik weir was removed on 9 August; the post weir escapement was an estimated 21,133 fish 
which is included in the week 33 count. 



Table 9.  Age c o m p o s i t i o n  o f  s o c k e y e  c a t c h  samples  f r o m t h e  Ch ign ik  
Bay Dis t r ic t ,  1988 .  

Date 
Stat. A q e  s 
Week Calendar 0.1  0.2 0.3 0.4 1.1 1.2 1 .3  1.4 2 . 1  2.2 2 .3  2.4 3 .2  3.3 Total 

Totals N 2 1 1 0  1 7 3 6 1  1 ,856  1 3  99 952 5,208 7 1 1 8,519 
% 0.0 0.0 0 .1  0.0 0 .1  4.2 21.8 0.2 1.2 11.2 6 1 . 1  0 . 1  0.0 0.0 1 0 0 . 0  



Table 10. Estimated escapement, catch, and run numbers of sockeye salmon by age class for the 
Black Lake and Chignik Lake stocks based on scale pattern analysis, 1988. 

A q e  s 

Stock  0.2 1.1 0.3 1 .2  2 . 1  1.3 2.2 1.4 2.3 3.2 2.4 3.3 O t h e r  T o t a l  

B l a c k  L a k e  
E s c a p  . 

NO. 35 220  888 35,394 456 172,232 18,181 1,708 190,609 0 576 1 7 1  
% 0.0 0 . 1  0.2 8.4 0 . 1  41.0 4.3 0.4 45.3 0.0 0 .1  0.0 

C a t c h  
N o .  1 2 1  2 8 1  337 10,754 1,738 37,540 19,294 425 201,081 0 536 88 
% 0.0 0 . 1  0 . 1  3.9 0.6 13.8 7 .1  0.2 73.8 0.0 0.2 0.0 

R u n  
N o .  156 5 0 1  1,225 46,148 2,194 209,772 37,475 2,133 391,690 0 1,112 259 
% 0.0 0 . 1  0.2 6.7 0.3 30.3 5.4 0 .3  56.5 0.0 0.2 0.0 

I C h i g n i k  L a k e  
N 
I-' E s c a p .  
I N o .  25  1 8 6  2 2 1  12,300 2,554 68,862 25,416 446 144,790 6 2 5 1  47 

% 0.0 0 . 1  0 . 1  4.8 1 .0  27.0 10.0 0.2 56.7 0.0 0 .1  0.0 
C a t c h  

N o .  73  503 3 3 1  18,109 8,170 79,281 84,391 294 438,114 154 398 27 
% 0.0 0 . 1  0 . 1  2 .9  1 .3  12.6 13.4 0.0 69.5 0.0 0 . 1  0.0 

R u n  
N o .  98 689 552 30,409 10,724 148,143 109,807 740 582,904 160 649 74 
% 0.0 0 . 1  0 . 1  3.4 1.2 1 6  - 7  12.4 0 . 1  65.8 0.0 0 . 1  0.0 

C o m b i n e d  
E s c a p .  

N o .  60 406 1,109 47,694 3,010 241,094 43,597 2,154 335,399 6 827 218 
% 0.0 0 . 1  0.2 7 . 1  0.4 35.7 6.5 0.3 49.6 0.0 0 . 1  0.0 

C a t c h  
N o .  194 784 668 28,863 9,908 116,821 103,685 719 639,195 154  934 115 
% 0.0 0 . 1  0 . 1  3.2 1.1 12.9 11.5 0 . 1  70.8 0.0 0 . 1  0.0 

R u n  
N o .  254 1,190 1,777 76,557 12,918 357,915 147,282 2,873 974,594 160 1,761 333 
% 0.0 0 . 1  0 .1  4.9 0.8 22.7 9.3 0.2 61.7 0.0 0 . 1  0.0 
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Table 12. Age composition of the Black Lake sockeye salmon 
escapement samples by sample date, 1988. 

DATE 0.2 0 .3  1.1 1 . 2  1 . 3  1 . 4  2 . 1  2 . 2  2 . 3  2 . 4  Total 

Composite 1 20 4  168  954 28 4 6 9  687 2  1937  
0 . 1  1 . 0  0 .2  8 . 7  49 .3  1 . 4  0 . 2  3 . 6  3 5 . 5  0 . 1  1 0 0 . 0  



Table 13. Length composition of the Black Lake sockeye salmon 
escapement by age and sex, 1988. 

Aqes 

0.2 1.1 0.3 1.2 2.1 1.3 2.2 1.4 2.3 2.4 Total  

Females 
Mean Length 0 0 568 518 0 574 536 597 573 552 571 
SE - 6 5 - 1 12 6 1 - - 1 
Range 0-0 0-0 535-620 461-610 0-0 350-662 428-586 550-631 485-694 552-552 350-694 
Sample S i z e  0 0 15 38 0 597 14 15 428 1 1,108 

Males 
Mean Length 521 342 587 475 334 601 560 614 605 648 577 
SE - 2 3 43 5 13 2 10 8 2 - 2 
Range 521-521 307-411 418-652 400-625 306-365 460-688 435-695 561-665 473-675 648-648 306-695 
Sample S i z e  1 4 5 129 4 350 5 4 13 256 1 817 

A l l  Fish 
Mean Lenath 521 342 573 485 334 584 555 605 585 600 574 
SE - 
Range 521-521 
Sample S i z e  1 



T a b l e  1 4 .  E s t i m a t e d  t o t a l  sockeye ,  p i n k ,  and 
chum salmon escapement  by d i s t r i c t  
and  s t r e a m ,  Chignik  Management Area,  
1988.  

Dis t r ic t  
St ream 

Number of  f i s h  
Sockeye P i n k  Chum 

Chign ik  Bay D i s t r i c t  

S u b t o t a l  

C e n t r a l  D i s t r i c t  



Table  1 4 .  (page 2 of 4 )  

Dis t r ic t  
Stream 

Number of  f i s h  
Sockeye Pink Chum 

C e n t r a l  D i s t r i c t  ( con t i nued )  

S u b t o t a l  0 216,355 

E a s t e r n  Dis t r ic t  



Table  1 4 .  (page 3 of 4 )  

Dis t r i c t  Number of  f i s h  
Stream Sockeye Pink Chum 

E a s t e r n  D i s t r i c t  ( con t i nued )  

S u b t o t a l  6,240 1,005,405 221,869 

Western D i s t r i c t  

S u b t o t a l  0 232,443 27 ,378 

P e r r y v i l l e  Dis t r ic t  



Table 14. (page 4 of 4 )  

District 
Stream 

Number of fish 
Sockeye Pink Chum 

Subtotal 

Grand Total 681,997 1,657,887 361,738 

a Escapement enumerated at the Chignik River weir 
from 27 May through 8 August including the post 
8 August estimated escapement of 166,202 fish. 



Table 15. Age composit ion of coho salmon c a t c h  samples 
from t h e  Chignik Bay D i s t r i c t ,  1988. 

Date 
S t a t .  Aqe s 

Wk. Calendar 1.1 2.1 3.1 Tota l  

Composite N 199 249 8 456 
% 4 3 . 6  54.6 1.8 100.0 



Table 16. Length composition of coho salmon from the Chignik 
Bay District catch, by age and sex, 1988. 

A q e  s 

1.1 2 . 1  3.1 

- 

T o t a l  

Females  
Mean Length  
S E 
Range 
Sample S i z e  

Males  
Mean Length  
SE 
Range 
Sample S i z e  

A l l  F i s h  
Mean Length  
S E 
Range 
Sample S i z e  



Table 17. Percent age composition of the Black Lake sockeye salmon 
escapement based on scale pattern analysis and escapement 
sampled at the outlet of Black Lake, 1986-88. 

Aqe s 

Y e a r  M e t h o d  0.2 0.3 1.1 1 . 2  1.3 1 . 4  2 . 1  2.2 2.3 2.4 3.2 3.3 O t h e r  

1 9 8 6  
SPA 0.0 0.0 0.0 9.4 51 .7  0 . 1  0 . 1  3.5 35 .0  0 . 0  0 . 1  0 .0  0 . 1  

B l a c k L . O u t l e t  0 . 1  1 .6  0 .1  11.4 67.3 0.4 0 . 1  2.2 16 .9  0 .0  0.0 0 .0  0.0 .................................................................................................. 
1 9 8 7  

SPA 0.0 0.8 0 .1  3 .4  6 5 . 1  0.2 0 . 1  5 .2  25.0 0 .0  0.0 0 . 1  0.0 
B l a c k L . O u t l e t  0.0 1 . 0  0 .0  4.8 74 .7  0 . 1  0 .0  2.2 1 7 . 0  0 .0  0.0 0 .0  0.0 .................................................................................................. 

1 9 8 8  
SPA 0.0 0.2 0 .1  8.4 41.0 0.4 0 . 1  4.3 45.3 0 . 1  0.0 0.0 0.0 

B l a c k L . O u t l e t  0.1  1 . 0  0.2 8.7 49.3 1.5 0.2 3 .6  35.5 0 . 1  0.0 0.0 0.0 



Figure 1. Map showing the location of the Chignik Management 
Area in relation to neighboring management areas. 
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Figure 2, Hap of the Chignik River drainage. 
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Figure 3. Average number of coho salmon caught per landing by week in the West- 
ern and Chignik Bay Districts of the Chignik Management Area, 1988. 



Appendix A. 1 9 8 8  s t a t i s t i c a l  weeks. 

STATISTICAL 
WEEK CALENDAR DATES 

STATISTICAL 
WEEK CALENDAR DATES 



Because the Alaska Department of Fish and Game receives federal funding, all of its 
public programs and activities are operated free from discrimination on the basis of race, 
religion, color, national origin, age, sex, or handicap. Any person who believes he or she 
has been discriminated against should write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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